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Listing of Claims: 



Claim 1. (currently amended) A method for forming an electrical a>nductonwith-a 
plurality of c l cctromigrotion i nhibiting/electrical l y conductive p l ugs dispoocd between electrically 
conductive segments of the e l ectrica l conductor , comprising! the steps of 
forming electrically conduct ive segments; 

forming a row of attgned-windows in a planar surface; 

depositing an-electromigration-inhibiting /c l cctrically conductive material over the planar 
surface and into through the windows to fill the windows and thereby provide7_e]eetro: 
mi gration inhibiting plugs in such windows , plugs of clcctrom i grotion inhibiting/e l ectrically 

conduct i ve material ; 

said plugs interposed between and abutting ne ighboring electrically conductive 
segments to connect and spare neighboring segments bv a distance signifi cantly less than the 

length of a segment: and 

removing portions of either or both of said plugs and said conduc tive segments such 
that said the clcctrom i gration inh i bit i ng/electrical l y conductive material to form the plugs -with 
and conductive segments have a coolanar surface s c o planar with a surface surrounding the 
p l ugs . 

Claim 2.(currently amended) The method recited in claim 1, wherein th e distance between the 
wmriflwg- Parh window is separated from a w indow next to it bv a distance that is egual to or 
less than a predetermined critical length, U, selected to inhibit electromigration. 

Claim 3. (currently amended)The method recited in claim 2, wherein the conductor has a 
length, L, that is greater than the critical length, U and wherein the row includes a number of 
windows is egual to or more than (L/U)-!. 

Claim 4.(currently amended) The method recited in claim 224 wherein the p l anar surface 
inc l udes an electrica l ly conductive film and wherein the c l cctromigrat i on inhibiting/electr i cal l y 
conductive material is deposited over the conduct i ve film and i nto the windows formed therein 
to provide, in such windows, the p l ugs; 

wherein, subsequent l y, portions of the depos i ted mater i al arc removed to form the p l ugs 
with surfaces co planar with a surface surrounding the plugs; and 
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wherein t he electrically conductive film- layer is patterned to form the electrically 
conductive segments ronnoctino connected bv t he plugs. 

Claim 5.(currently amended) The method recited in claim 1£4JJ, wherein the electrically 
conductive film segments comprise IT is a]] multi-layer structures including one or more layers 
of electromigration-inhibiting refractory materials. 

Claims 6 - 8 (cancelled) 

Claim 9. (currently amended)The method recited in claim 1 wherein the planar surface includes 
a dielectric layer having an electrical conductor disposed therein; 

wherein the windows are formed in the electrical conductor thereby separating the 
electrical conductor into said plurality of electrically conductive segments; 

wherein the an piprt-rnmigration-inhibitino material and IT/ll an electrically 
conductive material i sare successively deposited over the dielectric layer, over the electrical 
conductor and into the windows to provide, in such windows, the- said plugs; 

wherein portions of the deposited electromigration-inhibiting_and_[[/]] electrically 
conductive materials are removed to form the plugs with surfaces co-planar with a surface of 
the dielectric layer and with surfaces of the electrically conductive segments. 

Claim 10. (currently amended ) The method recited in claim 1 wherein an 
electromigration-inhibiting /c l cctricolly conducting liner and an electrically conducting conductive 
material are deposited successively into the windows to form said plugs. 

Claim 11. (currently amended I) The method recited in claim 4 wherein an 
electromigration-inhibiting / e l ectrica ll y conducting liner and an electrically conduct i ng 
conductive material are deposited successively into the windows to form said plugs. 

Claims 12, 13 (Cancelled) 
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Claim 14.(currently amended) A method comprising- 

pmviriina a laver of electrically co nductive material having a planar surface; 

removing portions of the electr ically conductive material feffl^toJoim_a plurality of 
rows of s paced apart aligned windows in the planar surface of the electrically conductive layer; 

filling the windows withformjng, electromigration-inhibiting /c l cctricolly conducting 
material to form a plurality of the plugs in the windows, a portion of such material plugs] 
extending beyond the planar surface; 

removing the portion of the said fflatefta^pjugs_extending beyond the planar surface to 
form the plugs with electrically conductive segments of the electrically conductive material 
electrically interconnected through the plugs, said plug s and electrically conductive segments 
having coolanar surfaces and together formi n g an electrical conductor having a length L, 
greater than a critical length Lc fleered to inhi b it Plectromioration, and wherein each row of 
windows includes a number of windows eoual to or more than ( L/Lc)-1. 

Claim 15.(currently amended) A method for forming a multiconductor metallization system with 
a minimum 0^af^s£acing_between conductors less than one micron, the method comprising 
the steps of : 

forming a plurality of equidistant rows of aligned windows in a_[[the]] planar surface; 
filling the windows withforming an-electromigration-inhibiting /clcctricol l y conduct i ng 
material to form a plurality of the plugs in the windows , o p ortion of such material e xtending 

beyond the planar surface; 

removing the portion of the said mateflai-Piugs_extending beyond the planar surface to 
form the plugs with surfaces co-planar with surfaces of said planar surface surrounding the 
plugs; 

forming electrically conductive segments within the same coplanar with the planar 
surface, abutting and electrically interconnecting the plugs, each said segment having a length 
in the ranoe inn - 300 microns and the plugs se parating neighboring segments by no more 
than about one micron . 

Claim 16. (currently amended) The method recited in claim 15, wherein the planar surface 
includes a dielectric layer having an electrical conductor disposed therein, and wherein the 
electrically conducted conductive segments are formed simu l taneously with bxfPiming the 
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windows in the electrical conductor . 



Claim 17. (withdrawn)A multilevel metallization system, comprising: 

a first metallization level of such system comprising: first electrical conductors having 
each a plurality of first electromigration-inhibiting/electrically conducting plugs therein, the first 
plugs having co-planar surfaces, the first electrical conductors comprising each a plurality of 
first electrically conductive segments electrically interconnected through the first plugs, the first 
electrically conductive segments being co-planar with each other and the first plugs; 

electrically conductive vies passing through apertures in a dielectric layer 
disposed on the first metallization system to electrically interconnect the first metallization level 

and a second metallization level; 

such second metallization system comprising: 
electrical conductors having each a plurality of second electrically 
conductive segments electrically interconnected through a plurality of second electromigration- 
inhibiting/electrically conducting plugs, the second electrically conductive segments and the 
second plugs being co-planar. 

Claim 18.(currently amended) A method of forming a multilevel metallization system, the 
method comprising: 

forming a first metallization level of such system comprising: i ncluding a plurality of first 
electrical conductors , each first electrical conductor having eaeh-a plurality of spaced apart first 
electromigration-inhibiting /c l cctrica l ly conducting . plugs t he r ein, the first plugs having co planar 
surfaces, the first e l ectr i ca l conductors comprising each and a plurality of first electrically 
conductive segments electrically interconnected through ones of the first plugs, each of the first 
electrically conductive segments being co planar with each other and the first plugsjiaying 
mpianar surfaces, the first electrically condu c tive segments being formed of a different material 
than the first pluos and said first plugs separ a ting neighboring first electrically conductive 
segments bv distances sionifirantlv less than the length of a first electrically conductive 
segment : 

forming a dielectric laver over the first m etallization level: 
forming electrically conductive vias passing through apertures in the. [[a]] dielectric 
lavpr forming a second metallization level over the dielectric layer, said the vias disposed on 
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the first mctllizQtion system to electrically interconnecting the first metallization level and a 
second metallization level; 

forming such jhesecond metallization system comprising: forming electrical conductors 
having each level including a plurality of second electr ical conductors, each of the second 
electrical conductors including a plurality of second electrically conductive segments separated 
bv and electrically interconnected through a plurality of second electromigration- 
inhibiting /clcctrically conducting . plugs, the second electrically conductive segments and the 
second plugs rn-plana r surfaces, the secon d electrically conductive segments 

being formed of a different material than the second plu os. and said second plugs separating 
neighboring second electrically conductive segments b y distances significantly less than the 
length of a second electrically conductive segment . 

Claims 19 - 21 (cancelled) 

Claim 22. (new) The method of claim 1, wherein said row of aligned windows is formed by 
providing an electrically conductive layer with a planar surface and removing portions of the 
electrically conductive layer to form said row of aligned windows in the planar surface of the 
electrically conductive layer, said electrically conductive segments defined by portions of said 
electrically conductive layer disposed between neighboring windows. 

Claim 23 (new) The method recited in claim 1, wherein each of said plugs comprises a 
liner of electro-migration inhibiting material filled with an electrically conductive material. 

Claim 24. (new) The method recited in claim 23, wherein the electro-migration inhibiting 
material comprises a refractory metal. 

Claim 25. (new) The method recited in claim 24, wherein the electro-migration inhibiting 
material comprises Ti, W, TIN, TiW, Mo or Ta. 

Claim 26. (new) The method recited in claim 1, wherein the electrically conductive 
segments comprise Al, CU, Au, or Ag or alloys thereof. 
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Claim 27. (new) The method recited in claim 1, wherein the electrically conductive 
segments have lengths in the range 100 - 300 microns, and are spaced apart by said plugs by 
not more than about 1 micron. 

Claim 28. (new) The method as recited in claim 1, wherein said plugs are at least as wide 
as the widths of said electrically conductive segments. 

Claim 29.( new) A method for forming an electrical conductor having a length L, the 
electrical conductor including a plurality of electromigration-inhibiting plugs disposed between 
electrically conductive segments of the electrical conductor, comprising the steps of: 

forming a row of aligned windows in a planar surface wherein neighboring ones of the 
windows are separated by at least a first distance and wherein the first distance is equal to or 
less than a critical length U, the critical length U being less than the length L and being 
selected to inhibit electromigration, and wherein the row includes a number of windows equal 
to or more than (L/U)-l; 

depositing an electromigration-inhibiting material over the planar surface and through 
the windows to fill the windows and thereby provide, in such windows, plugs of 
electromigration-inhibiting material; 

removing portions of the electromigration-inhibiting material to form the plugs with 
surfaces co-planar with a surface surrounding the plugs. 

Claim 30. (new) The method of claim 29 wherein the planar surface comprises a planar 
surface of an electrically conductive layer. 

Claim 31. (new) The method of claim 29 wherein the planar surface comprises a planar 
surface of a dielectric layer. 

Claim 32. (new) A method of forming a conductive region, the method comprising: 

forming a conductive layer of a first electrically conductive material on an insulating 
layer overlying a semiconductor region, the conductive layer including a substantially planar 
surface; 

forming a plurality of windows in the planar surface of the conductive layer extending to 
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said insulating layer; 

filling each of the windows with electro-migration inhibiting materia l such that each of 
the-plugs such that each plug is abutted against neighboring portions of the conductive layer, 
and wherein the electro-migration inhibiting plugs comprise a different material than the first 
electrically conductive material; and 

planarizing the plugs so that surfaces of the plugs and the planar surface are 
substantially co-planar; and 

removing portions of said conductive layer to define electrically conductive segments 
interconnecting said plugs, each said plug separating neighboring segments by a distance that 
is small compared to the length of a segment. 

Claim 33. (new) The method of claim 32 wherein the electromigration-inhibiting material 
defines a liner in each of said windows, said liners being filled with an electrically conductive 
material to form said plugs . 

Claim 34. (new) The method of claim 32 wherein the electromigration-inhibiting material 
is selected from the group consisting of Ti, W, TiN, TiW, Mo and Ta. 

Claim 35. (new) The method of claim 32 wherein the electromigration-inhibiting material 
includes a refractory metal. 

Claim 36. (new) The method of claim 32 wherein the first electrically conductive material 
is selected from the group consisting of Al, Cu, Au, Ag and their alloys. 

Claim 37. (new) The method as recited in claim 32, wherein said plugs are wider than 
widths of said electrically conductive segments. 

Claim 38. (new) The method as recited in claim 32, wherein said plugs are at least as 
wide as the widths of said electrically conductive segments. 
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